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DETAILED ACTION 

1 . Claims 1-20 of U.S. Application 10/707,366 filed 12/9/2003 are pending. 

Claim Interpretation 

2. Some claims call for a "controller". However, in so far as the claims are directed to a 
computer simulation, it is unclear what is being "controlled" other than the simulation itself. The 
claims are so interpreted. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

5. Claims 1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Sharp et al, 
"Optimal Preview Car Steering Control," published in Vehicle System Dynamics, Volume 35, 
no. ICTAM, in 2001, in view of Peng et al., "Optimal Preview Control for Vehicle Lateral 
Guidance" California Partners for Advanced Transit and Highways 1991. 
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6. Sharp discloses a simulation system for simulating an operation of an automotive vehicle 
comprising: 

1 . A simulation system for simulating operation of an automotive vehicle, said simulation system 
comprising: 

an input device for providing vehicle information (page 2 section 2) and path information (page 4 section 
3); 

a controller coupled to said input device and operable to simulate said automotive vehicle using a vehicle 
computer model wherein said controller is programmed to determine a rear side slip angle (pg. 3, fig. 2) 
of said vehicle computer model (page 1 last paragraph lines 8-11; page 5 figure 3; angle of curvature of 
road is proportional to slip angle); determine an initial steering wheel angle that is input to said vehicle 
computer model (page 6 first full paragraph, when k=l); 

when said rear side slip angle is determined to be greater than a predetermined threshold, determine a 
look ahead scale factor and an initial look ahead point (page 4 section 3 second paragraph, y.sub.rh; page 
1 0, second full paragraph, taught as setting a preview time based on the curvature of the path which is 
proportional to the slip angle; (P: page 9 equation 17) and increase the distance of a look ahead point 
substantially on or near an intended vehicle path as a function of said look ahead scale factor (page 5 
figure 3, taught as computing the road angle which corresponds to the slip angle; page 10, second full 
paragraph, taught as setting a preview time based on the curvature of the path which is proportional to 
slip angle); 

determine a new steering wheel angle, which is input to said vehicle computer model at a time later than 
said initial steering wheel angle, by comparing said intended vehicle path with said look ahead point on or 
near said intended vehicle path (page 10, second full paragraph, taught as using the preview time in order 
to determine the preview point ahead of the car; taught as "using the perceived path error to steer the 
'correct' way"); 

operate said vehicle computer model with said initial steering wheel angle or said new steering wheel 
angle (page 5 last paragraph-page 6 first paragraph, taught as using the system with the steering wheel 
angle input); and 

generate an output in response to said vehicle computer model and said initial steering wheel angle or first 
said new steering wheel angle (page 5 figure 4, taught as the error being based on the steering wheel 
angle input). 

Sharp does not disclose expressly the path information comprising a road radius of 
curvature, or the look ahead scale factor being a function of the intended path radius of curvature 
which is proportional to slip angle. Peng discloses a method controlling a vehicle using an 
optimal preview control algorithm. Peng teaches the input having path information containing a 
radius of curvature (page 6 last paragraph). Peng further teaches determining a look ahead 
scale factor as a function of the intended path radius of curvature (page 9 equation 17, taught as 
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a function of w, which is disclosed in page 6 last paragraph as the inverse of the radius of 
curvature). 

It would have been obvious to one of ordinary skill in the art of steering control, at the 
time of the present invention, to modify Sharp's method of determining a look ahead scale factor 
with Peng's use of the radius of curvature. The motivation for doing so would have been to 
reduce error in calculating preview data by taking into consideration changes in road curvature 
(Peng page 5 first two paragraphs). 

2. A simulation system as recited in claim 1, wherein said predetermined threshold is about 15 degrees 
(engineering design choice). 

3. A simulation system as recited in claim 1 , wherein said controller is programmed to determine both a 
longitudinal vehicle velocity and a lateral vehicle velocity and also determine said rear side slip angle as a 
function of said longitudinal vehicle velocity and said lateral vehicle velocity (pg. 3, fig. 2; inherent - par. 
29, spec) . 

4. A simulation system as recited in claim 1, wherein said controller is programmed to determine said 
look ahead scale factor as a function of said rear side slip angle (page 1 0 last paragraph, taught as high 
oscillation requiring higher preview times). 

5. A simulation system as recited in claim 1, wherein said conn-oiler is programmed to determine said 
look ahead scale factor as a function of an exponential of said rear side slip angle (design choice; page 1 0 
second full paragraph, taught as the scale factor being 1.5 at high speeds or 1, which is 2/3 of the 
maximum of 1.5, at low speeds; arbitrary use of exponential function). 

6. A simulation system as recited in claim 1, wherein said comroller is programmed to determine said 
look ahead scale factor as a function of an exponential of a product of said rear side slip angle and a 
constant (design choice; page 10 second full paragraph, taught as the scale factor being 1.5 at high 
speeds or 1, which is 2/3 of the maximum of 1.5, at low speeds). 

7. A simulation system as recited in claim 6, wherein said constant is about 0.02 (design choice; page 10 
second full paragraph, taught as the scale factor being 1.5 at high speeds or 1, which is 2/3 of the 
maximum of 1.5, at low speeds). 

8. (Currently Amended) A simulation system as recited in claim 1, wherein when said rear side slip angle 
is determined to not be greater than said predetermined threshold, said controller is alternatively 
programmed to determine an unsealed look ahead factor (design choice - essentially traveling in a 
straight line, therefore look-ahead is not critical; (page 6 last paragraph - page 7 first paragraph, taught as 
when ql and q2 are low, which keeps the vehicle on target, the steer angle is maintained). 
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9. A simulation system as recited in claim 1, wherein said controller is programmed to determine said 
new steering wheel angle when said vehicle computer model is determined to not be headed on target, and 
said target is associated with said intended vehicle path (page 1 0, second full paragraph, taught as "using 
the perceived path error to steer the 'correct ' way ");. 

Claims 10-18 are similarly rejected. 

19. A method of operating a vehicle computer model having vehicle information and path information 
therein, said method comprising the steps of: determining a rear side slip angle (pg. 3, fig. 2) of said 
vehicle computer model (page 1 last paragraph lines 8-11; page 5 figure 3; angle of curvature of road is 
proportional to slip angle); determine an initial steering wheel angle that is input to said vehicle computer 
model (page 6 first full paragraph, when k=l);; determining an initial steering wheel angle that is input to 
said vehicle computer model (page 6 first full paragraph, when k=l); 

determining a look ahead point that is substantially on or near an intended vehicle path for said vehicle 
computer model (page 5 figure 3, taught as computing the road angle which corresponds to the slip 
angle; page 1 0, second full paragraph, taught as setting a preview time based on the curvature of the path 
which is proportional to slip angle); 

when said rear side slip angle is determined to be greater than a predetermined threshold, determining a 
look ahead scale factor and increasing the distance of said look ahead point as a function of said look 
ahead scale factor (page 10, second full paragraph, taught as using the preview time in order to determine 
the preview point ahead of the car); 

when said rear side slip angle is alternatively determined to be less than said predetermined threshold, 

maintaining the distance of said look ahead point (page 6 last paragraph - page 7 first paragraph, taught 

as when ql and q2 are low, which keeps the vehicle on target, the steer angle is maintained); 

when said vehicle computer model is determined to be headed off a predetermined target, determining a 

new steering wheel angle, which is input to said vehicle computer model -by comparing said intended 

vehicle path with said look ahead point on or near said intended vehicle path (page 10, second full 

paragraph, taught as "using the perceived path error to steer the 'correct ' way "); 

operating said vehicle computer model with said initial steering wheel angle or said new steering wheel 

angle input (page 5 last paragraph-page 6 first paragraph, taught as using the system with the steering 

wheel angle input); and 

generating an output in response to said vehicle computer model and said initial steering wheel angle or 
said new steering wheel angle (page 5 figure 4, taught as the error being based on the steering wheel 
angle input). 

20. A method as recited in claim 19, wherein said look ahead scale factor is determined as a function of 
an exponential of said rear side slip angle (arbitrary use of the exponential function; page 1 0, second full 
paragraph, taught as setting a preview time based on the curvature of the path, which is proportional to 
slip angle). 



Response to Arguments 



1. 



Applicant's arguments filed 1/22/2008 have been fully considered. 



8. 



The amendment to the specification is entered. 
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9. The 1 12-2 rejections are traversed. 

10. Applicant's arguments with respect to the prior art have been considered but are moot in 
view of the new ground(s) of rejection. 

11. Any inquiry concerning this communication or earlier communications from the 

examiner should be: 

directed to: Hugh Jones telephone number (571) 272-3781, 
Monday-Thursday 0830 to 0700 ET, 

or 

the examiner's supervisor, Kamini Shah, telephone number (571) 272-2279. 

Any inquiry of a general nature or relating to the status of this application should be directed to 

the Group receptionist, telephone number (703) 305-3900. 
mailed to: 

Commissioner of Patents and Trademarks 

Washington, D.C. 20231 
or faxed to: 

(703) 308-9051 (for formal communications intended for entry) 

or (703) 308-1396 (for informal or draft communications, please label PROPOSED or DRAFT). 



/Hugh Jones/ 

Primary Examiner, Art Unit 2128 
May 8, 2008 



